Rajamannan et al 1 addressed the problem of bone formation in calcified aortic valves, quoting the publication of actual bone formation by Mohler et al. 2 Mohler et al had indicated that ossification in calcified aortic valves was relatively common, finding evidence of valve ossification in 36 of 323 patients.
Response
Dr Charles Grossman's insightful letter addressing the study of ossification in the heart highlights an important aspect of our hypothesis. Our study was designed to determine whether there is evidence of bone formation in calcifying aortic valves. 1 Our study further evaluated whether specific osteoblast markers critical in osteoblastogenesis, such as bone sialoprotein, osteopontin, osteocalcin and the osteoblast-specific transcription factor Cbfa1, are also present in the calcified aortic valve. Grossman 2 and Selye et al 3 have evaluated ossification in myocarditis ossificans and in an experimental model of ventricular banding. These studies do demonstrate other etiologies that may predispose to development of bone formation within the cardiovascular tissues. We have further addressed the issue of cardiac osteoblastogenesis in a study of hypercholesterolemiainduced cellular proliferation and bone matrix production in the rabbit aortic valve. 4 We demonstrated that the osteoblast markers (Cbfa1, osteopontin, and alkaline phosphatase) are present in normal rabbit aortic valves and that Cbfa1 and osteopontin are upregulated in the presence of hypercholesterolemia. We also demonstrated by mRNA analysis that atorvastatin treatment decreased these bone markers. The evidence that cholesterol may have a role in the development of valvular heart disease is supported by the findings of Stewart et al 5 that risk factors for atherosclerosis, including smoking, hypertension, male gender, and hyperlipidemia, are also risk factors for the development of aortic valve calcification. These epidemiologic data, combined with the findings in our experimental model 4 and the data from our human aortic valve osteoblastogenesis study, 1 provide a foundation for future studies of cardiac ossification. Models such as those of Grossman 2 and Selye et al 3 and our model provide links to the mechanisms of cardiac calcification, which for years was thought to be a degenerative process but now is evolving to be an active biological process within cardiac tissue.
Thank you for your consideration.
